Abstract This paper provides a detailed analysis of the local community response to a newly installed rare earth (RE) refinery facility and the factors underlying its acceptance. House-to-house interviews, using structured questionnaire, were conducted in 2013 (N = 370). Results show that the community was divided into deciding whether they agreed with the presence of the facility, 41.36 % (for) and 41.62 % (against). The remaining fraction of the community was undecided, which made up 17.03 % of the total respondents. This paper identifies six significant predictors of risk acceptance: gender, education status, place of residence, Factor 1 (variables-perception of safety, concern on effects, and trust in the operators), Factor 2 (variables-social and individual benefits), and Factor 3 (variables-no confidence in government). This study gives insights on how the public respond to potential hazardous facilities and highlights the need for policy makers to consider public sentiment which can interfere with further expansion of the RE industry.
Introduction
Prior to the construction of rare earth (RE) refinery, Lynas Advance Material Plant (LAMP) in Malaysia in 2008, most of the Malaysians had not heard of the element 'rare earth'. The RE minerals consist of a group of 15 elements known as the Lanthanides. The lanthanides have many industrial uses, such as catalysts in the production of petroleum and synthetic products, batteries, lamps, lasers, magnets, phosphors, catalysts, glass additives, computer screens, motion picture projectors, and X-ray intensifying screens. Most high-tech products and advanced materials in green technology contain RE elements. Malaysia is said to have considerable deposits of RE minerals, with a reserve of 30,000 tones, constituting 0.03 % of the world reserve (Academy of Sciences Malaysia 2011).
History of rare earth mineral refinery in Malaysia
The RE mineral refinery began in Malaysia in the 1980s operated by the Asian Rare Earth (ARE) and the Malaysian Rare Earth Corporation (MAREC). ARE recovered the RE compounds from local monazite in Bukit Merah Industrial Estate, Perak. The mixed RE products were produced in Malaysia and shipped to a Mitsubishi purification plant in Japan. After few years of its operation, the community protested the radiation safety standards. The residents blamed the plant for birth defects and a high number of leukaemia cases. Their concerns were the thorium hydroxide wastes that were stored on site (Academy of Sciences Malaysia 2011). Thorium hydroxide waste contains longlived radioactive elements classified as radioactive waste under the Atomic Energy Licensing Act, 1984 (Meor Yusoff and Latifah 2002) . Following mounting pressure, the plant suspended its operation in the early 1990s by a decree of the High Court but was later revoked by the same court. In 1994, the company ceased operation, mainly due to low price for mixed RE products at the world market. Another company, MAREC, is the xenotime-processing plant producing yttrium oxide concentrates. MAREC was closed after ARE started its operation. This was done to consolidate the monazite cracking process which was carried out on a bigger scale. Despite the closure, in 2008-2009 alone, Malaysia produced 760 tonnes of RE material (Academy of Sciences Malaysia 2011).
The development of LAMP in 2008 was plagued with public protest and political interferences. Lynas Malaysia Incorporated (Lynas) is a wholly owned subsidiary of Lynas Corporation Ltd. of Australia. Its business is the production and sales of REs and related by-products. The company imports RE ore from Mount Weld mine in Western Australia and processes it at the Gebeng Industrial Estate, located 40 km from Kuantan, the capital city of Pahang State. Lynas operation is expected to generate three major types of co-products: iron phosphor gypsum (32,000 ton/year), magnesium-rich gypsum (88,997 ton/year), and synthetic gypsum (26,764 ton/year). Of the three products, the iron phosphor gypsum contains the highest activity concentration of thorium (6.2 Bq/g Th as ThO 2 ) and uranium (0.28 Bq/g U-238 as U 3 O a ) (Academy of Sciences Malaysia 2011).
The LAMP project timeline
November 2008
Lynas was granted a manufacturing licence to produce 'rare earth oxides and carbonates' at Gebeng Industrial Estate
March 2011
The New York Times wrote an article entitled 'Taking a risk for rare earth' which highlighted the construction of the RE refinery in Malaysia. The opposing political and environmental groups raised several issues: the safety of radiation exposure, environment and health, and residue management. The fear of radiation exposure was further amplified by the occurrence of the 2011 East Japan earthquake and tsunami that caused reactor meltdown at the Fukushima Daiichi nuclear plants
April 2011
The Company announced that construction had reached the 40 % stage and was on target for completion by September 2011. The Environmental Impact Assessment (EIA) report (2008) confirmed that Lynas has complied with all requirements of the EIA approval to date. The Radiological Impact Assessment (RIA) affirmed that the Lynas plant would not pose any radiological risk to workers (average of 2 mSv/year) and the public living in the areas surrounding the site (0.002 mSv/year)
Following widespread public concern about the safety of the project and escalating street protests, the Government announced a decision to appoint an independent panel of international experts to review all health and safety aspects of the project
May 2011
The Malaysian government requested the International Atomic Energy Agency (IAEA) for an independent expert review on the radiation safety aspects January 2012 The LAMP was granted a two-year Temporary Operating Licence (TOL) by the Atomic Energy Licensing Board (AELB) which ended on 2 September 2014
March 2012
The Malaysian Parliament (the Dewan Rakyat) passed a proposal to set up a Parliamentary Select Committee (PSC) to study issues of public concern as well as the safety standard of the project. The committee had held three public hearings in May and meetings with foreign RE experts July 2013 Lynas submitted documents outlining its plans for commercialization of residues from LAMP and plans for a Permanent Disposal Facility (PDF)
February 2014
The PSC tabled a report in the Dewan Rakyat with 31 recommendations. Among the suggestions were: (1) the Class A temporary operating licence (TOL) to be issued to enable LAMP project to process limited lanthanide concentrates in stages and supervised directly by the enforcement agencies, (2) the residues produced here to be brought out of Malaysia if the recycling plant location could not be identified, (3) if the residue could not be recycled, it must be disposed of in landfills, (4) the residues must be below 1 Bq/g and monitored by the AELB, (5) there was lack of clarification on risk communication and the importance of public participation in decision-making, especially projects that could have an impact on health (PSC report 2012)
September 2014
Lynas was given a two-year Full Operating Stage Licence (FOSL) in compliance with the requirement determined by the AELB during the two-year TOL stage
The presence of the RE refinery LAMP in Malaysia is in line with the government's efforts to turn the country into a regional manufacturing hub of energy-efficient vehicles (EEV). The Government had announced the National Automotive Policy 2014 that intended to elevate Malaysia's automotive industry to an EEV hub of Southeast Asia (NAP 2014) . Currently, the LAMP plant in Gebeng produces 700 tonnes of RE oxide equivalents, catering to 54 companies globally with its main customers in the Asia Pacific, Europe, and North America. Japan is the world's biggest consumer of REs and is counting on Lynas to supply 8500 tonnes a year by early 2013 to curb its reliance on China (The Star (M), 3 February 2014).
Literature review
Literature has shown that in siting new hazardous facilities, such as power plants, waste repository, and landfill, the barrier to making these projects a reality is the local or societal acceptance (Sjoberg 2004; Chung et al. 2008; Jenkins-Smith et al. 2011; Visschers et al. 2011; Venables et al. 2012; Larock and Baxter 2013; Seidl et al. 2013; Weiner et al. 2013) . Studies have suggested people living nearby the hazardous facilities responded differently to those living far away. The proponents looked at the benefits and were likely to be less resistant. The opponents, on the other hand, emphasized the health effects over the economic benefits (Sjoberg 2004; Jenkins-Smith et al. 2011; Visschers et al. 2011) . Most of the studies examining how the public perceived and accepted the so-called facilities mainly engaged the general population. Of late, some researchers are beginning to examine the 'host communities' and see what factors influence their acceptance (Chung et al. 2008; Venables et al. 2012; Larock and Baxter 2013; Krause et al. 2014) . The general feedback towards controversial project in Malaysia does not differ; the latest are the hotly debated RE refinery industry. Experts presented conflicting views on the safety and health risk issues in the mass media which stirred public debates. Other factors, such as limited access to scientific information, catastrophic memories of Fukushima, adverse experience with other local hazard facilities, and the negative influence of social media, seemed to have funnelled public outrage. From the social media postings, it appeared that Malaysians are against it and are not willing to accept LAMP. To date, published literatures on societal perception and support for LAMP are limited. Taking this into consideration, the purpose of this study is to evaluate how the local community perceives LAMP and examine factors that are crucial to their acceptance. The issue of the government's lack of understanding over public attitude, especially the people living in proximity to the facility needs to be addressed and not to be taken for granted in order for the government regulation on RE industries to be carried out successfully.
An overview of public acceptance of technological risk
Risk has different meanings to different people. Despite the subjective nature of 'risk', researchers have proposed several methods to quantify it. Among the risk perception models put forth, two dominating models were constantly tested, which are the psychometric paradigm and the cultural theory. The psychometric model examines the characteristic attributes to hazards: voluntary, effect, knowledge of risk, catastrophic, dread, severity, known to science, control, and newness. Using this model, Slovic (1987) described the 'fear' factor (dread and unknown risk), by producing a cognitive map to explain how people felt about 'risk'. Dread and catastrophic characteristics were found to be significantly correlated with the perceived threats. Within the cultural theory, the variations in perception were explained by different types of groups with cultural biases (Douglas 1978; Dake 1991) . Despite their shortfalls, both provide better understanding of risk and people's reaction to hazard. Several studies have combined both scales to explain the variations in risk judgments (Sjoberg 2000; Sjoberg et al. 2004; Larock and Baxter 2013; Renn and Benighaus 2013) . Society as a whole selects a particular risk for attention, and that risk is therefore exaggerated or minimized according to the social, cultural, and moral acceptability of each hazardous activity, substance, and technology (Barnett et al. 2007; Cummings et al. 2013 ). People's emotions (feeling of what is good or bad) were also said to influence their decision-making process (Sjoberg 2007; Xie et al. 2011 ). Gupta et al. (2011) Technological hazards can range from small household equipment, such as a microwave oven to a large-scale facility, such as a nuclear energy facility. Often the public associates the large-scale facilities with health threats and environmental pollution (Renn and Benighaus 2013) . Extensive works have been carried out to explore individual and public interpretation of risk where their judgement is heavily influenced by demographic variables, such as age, gender, educational background, race, and socio-economic factors (Lai et al. 2003; Lee et al. 2005; Greenberg 2005; Harris et al. 2006; Krewski et al. 2012; Govt. Western Australia 2009; Rodionova et al. 2009; Downs et al. 2010; Rasanen et al. 2012) . In addition to the determinants mentioned by Gupta et al. (2011) , other determinants are continuously being researched, such as employment in the associated industries (Axelsson et al. 2013; Perko et al. 2014) ; culture (Bickerstaff 2004; Zhai and Suzuki 2009; Duan and Fortner 2010; Teka and Vogt 2010) ; personal experiences (Siegrist and Gutscher 2006; Ho et al. 2008; Lindel and Hwang 2008; Safford et al. 2012) ; knowledge and familiarity with the subject matter (Lim et al. 2008; Reynolds et al. 2010; Zhang et al. 2012 ); proximity to the subject matter (Venables et al. 2009 (Venables et al. , 2012 Dahal and Hagelman 2011; Signorino 2012) ; media (Kpanake et al. 2008) ; beliefs, attitude, and behavioural intentions (Sjoberg 2000; Wiedemann and Schütz 2005; Hidalgo and Pisano 2010; Carlton and Jacobson 2013; Mabon et al. 2013) ; disaster events (Siegrist and Visschers 2013; Visschers and Siegriest 2014) ; and not-in-my-back yard attitude (Gallardo and Aoki 2012; Xuang et al. 2012; Gallardo et al. 2014; Krause et al. 2014) .
The acceptance of technologies may reflect both tolerability and acceptability to risk. The term 'tolerable' refers to an activity that is seen as worth pursuing (for the benefit it carries), yet it requires additional effort for risk reduction within reasonable limits. Studies Local community acceptance of the rare earth industry… 743 on community tolerance to a potentially hazardous facility (radioactive waste disposal) by the Gyeongju residents (Korea) (Chung et al. 2008 ) and nuclear power stations in Switzerland (Visschers et al. 2011) and UK (Parkhill et al. 2010; Venables et al. 2012) differed in the underlying reasons for accepting it. For Korea, it was heavily driven by economic factors and less on risk perception, while for Switzerland it was the benefit perception (secure energy supply).
The current study and research questions
Despite a strong protest from environmental groups, the Malaysia government has given permission to Lynas to continue its operation which is now in the first year of its two-year FOSL stage. The public concern is potential contamination of the environment and the adverse health impact which could result from the mismanagement of radioactive waste streams. This concern is reasonable due to the experience with the Asian RE plant which was linked to cases of leukaemia, despite lack of scientific evidence of a causal relationship (Academy of Sciences Malaysia 2011). Ongoing protests and public concern about the RE refinery in Malaysia highlight the importance of understanding and appreciating public concern and their response to risk associated with increasing technological hazards. To date, published studies on the societal risk acceptance of RE in Malaysia are limited. A search on the Internet for the word 'Lynas ? Rare earth ? Malaysia' yielded two publications. Phua and Velu (2012) discussed the controversy relating to the RE industry (Lynas), and Ali (2014) gave an overview of the social and environmental impacts of RE. We believe that this is the first study in Malaysia that attempts to examine how the community living close responded to the risk posed by this facility. This paper will attempt to uncover the fundamental reasons for public support (or lack of) which leads to community accepting (or rejecting) the LAMP. The acceptance of risk differs with place to place, social and political place/context, and time (Brady 2012; Moser et al. 2012; Axelsson et al. 2013; Larock and Baxter 2013) . Extensive search for published literature (specially on nuclear hazards) had showed that factors that influence risk acceptance of technological hazards are influenced by the following parameters: perception of risk, benefits, and confident and trust/distrust in public and private institutions (Viklund 2003; Siegrist et al. 2007; Greenberg et al. 2007; Tokushige et al. 2007a, b; Schütz and Wiedemann 2008; Poortinga et al. 2008; Kellstedt et al. 2008; Bronfman et al. 2009, Bronfman and Vazquez 2011; Huang et al. 2010; Visschers et al. 2011; Visschers et al. 2011; He et al. 2012; Safford et al. 2012; Firestone et al. 2012; van Dongen et al. 2013; Lopez-Navarro et al. 2013; Siedl et al. 2013; Kim et al. 2014) ; and not-in-my-back yard attitude (Gallardo and Aoki 2012; Xuan and Wang 2012; Gallardo et al. 2014; Krause et al. 2014 ). In addition, some studies revealed that support for nuclear programme and hence acceptance of nuclear risk were influenced by gender (Keller et al. 2012) , proximity (Venables et al. 2012) , and attitude towards nuclear energy (Visschers and Siegriest 2013; Honda et al. 2014) . The underlying factors in explaining the level of public acceptance of technological hazards mentioned above were mostly related to the nuclear industries. Although the RE industry is not the same as the nuclear industry, it shares something in common, that is, the 'fear' factor as described by Slovic (1987) . Malaysia lacks operational experience in nuclear power plant, making it different from communities living with such facilities. Therefore, the focus of this study is to explore public attitudes, perception, and determining factors that will influence public acceptance of LAMP in Gebeng, Pahang. Two research questions were asked: (1) To what extent the residents are going to accept the refinery? and (2) What are the factors that influence acceptance (or rejection) of the refinery?
The arguments on which factors predict the acceptance of technological hazards are not new to developed countries and some Asian countries, especially China, Korea, and Japan. However, the same arguments in Malaysia have not been fully explored. Taking into consideration the strong predictors of acceptance of various technological hazards, as described in the above studies, we therefore wish to test the following hypotheses:
1. The demographic characteristics (gender, race, age, educational attainment, occupation, income, and place of residence) that influence LAMP acceptance. 2. The perceived risk attributes (such as knowledge, benefit, and trust) that influence LAMP acceptance.
Methods

Location
The Gebeng Industrial Estate is in the state of Pahang, located on the east coast of Peninsular Malaysia which houses several chemical and petrochemical facilities covering an area of 8600 hectares ( Fig. 1 ). Besides LAMP, other multinational companies, such as BP Chemicals (M) Private Limited, BASF PETRONAS Chemicals Private Limited, and Kaneka (Malaysia) Private Limited, are located there.
Samples and data collection
Participants of this study consist of residents living within 40 km area of the LAMP facility. The survey was carried out from April to July 2013. The questionnaires were hand delivered to random samples of about equal numbers of households located less than 20 km from the LAMP site (Batu Hitam and Balok) and more than 20 km (Indera Mahkota and Sungai Isap). Those who agreed to participate were interviewed face-to-face using the questionnaire. Few requested not to answer immediately and returned the questionnaire the following day. On collection, the questionnaires were screened for completeness and participants were asked to complete their answers should there be incomplete answers. A total of 370 people participated, and 20 people refused to open their doors (response rate 94.5 %). The proportions of gender were almost similar in all four areas.
Questionnaire development
The risk acceptance model is based on the psychometric paradigm which relies on the public's view of the potential hazard. The psychometric paradigm is the most influential method of characterizing the aspect using several risk attributes and scaling methods (Tokushige et al. 2007a, b; Singleton et al. 2008; Huang et al. 2013) . The hazards can be characterized using several attributes (such as benefit, controllability, and trust) that will measure perceived risk and hypothetically influence risk acceptance. The psychometric paradigm uses psychophysical scaling and multivariate analysis techniques to produce a quantitative measure of acceptance. The questionnaire for the survey was created (adapted from Tokushige et al. 2007a, b; Greenberg et al. 2007; Huang et al. 2010; He et al. 2012) to collect the data about public acceptance associated with the demographic characteristics Local community acceptance of the rare earth industry… 745
and factors from the psychometric paradigm. Besides the demographic variables (gender, race, age, educational attainment, occupation, income, and place of residence), several other items were also used to measure their risk perception and risk acceptance of LAMP. The questionnaire purposely excluded the word 'Lynas' or 'LAMP', but the word 'Rare Earth Processing Plant' was used instead. This was done to remove any negative sentiments against the Lynas Company which could cloud their decision in assessing the perceived risk of the facility. All items were measured on a 7-point scale, as shown in Table 1 . At the time of the data collection, the Lynas issue was one of the controversial political issues being put forth for the 2013 national election.
Statistical analysis
The demographic characteristics which include gender, race, age, education attainment, occupation, monthly income, and distance from the installation facility were categorized into different levels. For descriptive statistics, the Student's t test was applied for twogroup data and one-way ANOVA was applied for three-group data. For the post hoc test of pairs of means, the Scheffe test was performed. For the risk model development, this study employed the combination of principal component analysis (PCA) to identify latent construct from within the 29-item instrument followed by the multiple regression analysis (MLR) to identify the contribution of each factor. PCA was performed to reduce the number of determining variables as well as eliminating inter-correlation between those factors. The extraction factor was based on eigen values greater than 1 (Kaiser 1960) and loading values equal to or greater than 0.6. In the MLR analysis the principal component scores were used as independent variables and the item 'To what extent is your acceptance of the RE Processing Plant (IACCEPT)?' as the dependent variable. All data analyses were performed using the XLSTAT statistical package. The main aim of this study is to examine how the community close to the LAMP facility responds to the newly built RE refinery plant in Gebeng. Table 2 shows the demographic data on the risk acceptance. The respondents who participated in this study resided within a 40 km distance from the RE plant facility. The percentage of those living less than 20 km and those more than 20 km were almost equally distributed (52.70 vs. 47. 30 %). The mean age of the respondents was 37.83 years, and 51.90 % were female. Majority of the respondents (84.87 %) were of the Malay ethnic group, one-third of them were within the 31-40 years age group, 48.92 % had the education level beyond the secondary school, 73.51 % were employed, and 58.11 % had monthly income of RM 1500-3000. It is worthwhile to mention that the demographic profile for these four locations differed slightly compared with the census data for the Pahang State and the national data. This reflects a special community characteristics living in proximity to the Gebeng Industrial Zone compared with the more urban residents living near the city area. Among the Malaysian citizens, the Malays were the predominant ethnic group in the Peninsular Malaysia (63.1 %), followed by Chinese (24.6 %), Indians (7.3 %) and others (0.7 %). The ratio of males to females was relatively high for Pahang (113). The total employed population aged 15-64 years at the national level in 2010 was 88.5 % (51.4 % for Malays), while in the state of Pahang it was 91.00 % (70.90 % Malays), and the mean monthly income for 2012 (Pahang) was RM 3745 (Department of Statistics Malaysia 2012). The lower income reported in this study is because more than half of them were less educated (secondary school level) and were self-employed. From this analysis, there appeared to be two groups that had opposing views of acceptance, 41.36 % (for) and 41.62 % (against). The third group that was unable to express their view (the 'not sure' and 'no response') was 17.03 %. Based on these responses, there was no clear evidence of strong public support or strong opposition for the facility. Further analysis will give us better insights on factors that create polarization as well as identifying issues that factored into their decision.
The most significant group variation on acceptance was gender, education, ethnicity, and distance. Males were more acceptable of the RE refinery plant than female respondents (mean 3.43 vs. 4.29, p \ 0.001). In terms of education attainment, the lower education 
Factor analysis of the risks perception variables
The association among the predictors and public acceptance of the RE processing plant was tested using the principal component procedure with varimax rotation. Table 3 shows that the 21 variables (as shown in Table 1 ) were extracted into five factors with 61.12 % of the total variability. Factor 1 was characterized by eight items such as respondents' opinion about the RE industry (SAFE), potential negative effects (FATAL and VISIBLE), trust in plant operators (TRUST, HIDE, EXPERT, and CLEANUP), and similarity to the ARE plant. These factors were labelled as 'Fear and Trust', which explained 32.72 % of the variance. Factor 2 (labelled as 'Benefit') consisting of four items namely, social benefit (SOCBEN), individual benefit (INDBEN), future benefit (FBEN), and importance (IMP) which denote the perceived benefit of the industry, explained 9.14 % of the variance. Factor 3 (labelled as 'Confidence') acknowledged that the government had not carried out enough actions to protect the environment (GOVACT), explained 7.59 % of the variability. Factor 4 (labelled as 'Knowledge') acknowledged that the RE industry is not similar to the Fukushima nuclear facility, showing that the community knows that the RE industry is not a nuclear industry. Note that both ARE and Fukushima variables had the negative loadings, but ARE was strongly loaded on component 1 while Fukushima on component 4. Factor 5 (labelled as 'Safety') was associated with the concerned for potential danger of the stored products and wastes, explained 5.63 % variability.
Risk acceptance model
As stated earlier, studies have shown that risk acceptance is influenced by two components, which are the demographic variables and the risk perception attributes. In this study, both components were examined to determine which factors will influence risk acceptance. In Fig. 2 Distribution of risk acceptance according to gender, education, and distance from the facility. 1 Highly acceptable, 4 not sure, 7 not acceptable at all this analysis, the risk acceptance model was constructed using the combination of PCA and MLR. Table 4 shows the regression analysis of risk acceptance predicted by five latent factors and demographic variables as predictors to risk acceptance (R 2 = 0.5214). Six factors were significant predictors: gender (b = 0.175, p \ 0.001), education (b = -0.203, p \ 0.001), distance (b = -0.132, p \ 0.01), Factor 1 (Fear and Trust) (b = 0.0636, p \ 0.001), Factor 2 (Benefit) (b = 0.229, p \ 0.001), and Factor 3 (Confidence) (b = 0.129, p \ 0.001). To examine the potential multicollinearity in the regression model, the VIF value and tolerance were analysed. All estimated values (tolerance values are above 0.1; VIF values are lower than 10) showed that the significant independent variables were not correlated (O'Brien 2007). All coefficients except for education and distance were positive. The negative coefficient of education inferred that as the residents' education attainment increased (from low to high education level), the acceptance value level decreased (1 = highly acceptable to 7 = highly unacceptable) showing that the higher educated group was more likely to accept the facility. For the distance variable, the negative beta value showed an inverse relationship, that is, the farther away from the facility, the lower the acceptance value level (more acceptable). Further breakdown of the significant demographic variables (gender, education, and distance) on risk acceptance is illustrated in Fig. 2 . The percentage of men in favour of accepting the risk (scale 1-3) were higher than females (25 vs. 17 %), while those not in favour (scale 5-7) were lower (17 vs. 25 %). The percentage of 'not sure' (scale 4) were also lower in males (7 vs. 10 %). In terms of education attainment, the lower educated group who were in favour of accepting the risk were almost equal to other groups (18 vs. 19 %), but those not in favour were higher (25 vs. 16 %). For samples living nearer to the facility, those in favour were higher compared with those living farther (25 vs. 16 %), while those not in favour were 18 vs. 23 %. The distribution of the 'not sure' group was almost similar (9 vs. 8 %). When we asked 'What is the distance that you can consider if the RE Processing Plant is accepted by the community? (NIMBY)', the respondents overwhelmingly said that they did not want to live near the facility (6 % far, 26 %, and 53 % very far).
Discussion
The Lynas (Malaysia) Corporation has been given the green light by the Malaysian government to proceed with its production for the next 2 years effective from September 2014. Support (or lack of) for this project over safety and health issues will be continually debated in years to come. It is important to note here that during the data collection, the LAMP facility was already in operation using the temporary operating licence. This study is among the first to examine responses by the local community and the factors underlying the acceptance of the RE industry. The focus of this study is to look at the characteristics of respondents living close to the LAMP facility and their risk acceptance.
Demographic variation on risk acceptance of the RE processing plant
Observation in this study was restricted to respondents who expressed support for the RE facility. Support is defined as those who said that they will accept (include highly acceptable, acceptable, and somewhat acceptable) the facility. In general, there was neither strong public support nor strong opposition for the facility, both making up more than 40 % respondents each. Note that 17 % of the respondents were not sure. This finding is unexpected because before this study it was thought that most people in Malaysia (based on negative social media postings, protests from environmental groups, street rallies) were against the LAMP project. However, this group characteristic reflects the community living close by; it does not represent the general population living far away from the facility. Ongoing research is underway to examine whether there are any similarities between the local community and the public. The high percentages of the undecided groups in accepting controversial facilities are in accordance with other studies. The pattern of 'low' but equal distribution of supporters and non-supporters and high undecided group was observed in the Mah et al. study (2014) for support of nuclear choice in Hong Kong (32.8 % for, 35.4 % against, 20 % partly agree-disagree, and 4 % 'don't know'). Also observed by He (2014) , attitudes towards the construction of new nuclear power plants in the vicinities were almost equally divided between supporters (almost 33 % of the respondents) and those who were against such construction (33 %), while 29 % had no opinion on new nuclear power plants. In the Western countries, the pattern of high supporters and reasonable high undecided group was observed. For example, when Stoutenborough et al. (2013) measured public support for nuclear policies, the distribution of 'unsure' exceeded the supporters and opposing groups. In Sweden, four communities were studied (two have nuclear industry, and another two do not), and their responses to accepting nuclear waste repository showed unusually high acceptance level (56-72 %) and a very low 'do not accept' (9-18 %) and quite high 'do not know' (19-27 %) (Sjoberg 2004) .
Further breakdown of the demographic variation on risk acceptance showed that male, higher education attainment, Malay ethnic, and living nearer the facility accepted the facility. Findings from this study shared some similarities to several studies. For example, Greenberg (2009) surveyed people living within 50 mile radius of existing nuclear sites and people living elsewhere for the CLAMP project (concentrating locations at major plants) and Jenkins-Smith et al. (2011) on the Waste Isolation Pilot Plant (WIPP). They found that supporters consisted of male, white (majority race group), affluent, educated, and living in proximity to the existing facility. For this study, the majority race is the Malay ethnic group. The influence of demographics and risk perception variables to accepting the RE facility will be discussed later.
Risk acceptance model
Base on in-depth reviews of previous studies on community acceptance of potential hazardous facilities (especially nuclear facility), we hypothesized that both the demographic and risk perception attributes influence risk acceptance. This study examines the influence of risk perception attributes followed by the demographic influence. Results of this study demonstrated five latent factors: 'Fear and Trust', 'Benefit', 'Confidence', 'Knowledge', and 'Safety'. In this section, we will examine the responses to each item in the questionnaire in an effort to explain the possible variations observed in the latent factors. The first factor consists of elements of fear that addressed the respondents' opinion whether the facility is safe or dangerous and the potential negative effects contributed by this facility. The highest loading factor is the 'safe' question. Half of the respondents thought that the facility (activities) was safe, and 42 % thought that it was not. For the negative effects, there was evidence showing that high percentage of respondents were 'not sure' (25 % for its fatal effect and 22 % for its impact visibility). Both ARE and Fukushima questions were posed as knowledge questions to see how far the respondents know the LAMP project. Since the inception of this facility, the environmental groups and protestors (anti-Lynas group) have been using certain words such as 'radiation', 'radioactive waste', 'cancer', 'leukaemia', 'ARE' and 'Fukushima' in their campaigns. What we observed here is interesting, the variations in response to the ARE question were significant enough to be loaded on the first component. Further examination of this item revealed that the 22 % did not know whether the LAMP project is similar to the ARE processing plant, while 29 % thought that it was similar, and almost half said that it was different. In comparison with the Fukushima question, 18 % did not know and overwhelmingly (80 %) said that it was different. This showed that the respondents knew that the LAMP is not a nuclear industry (as shown in component 4) but had mixed opinions when it comes to the ARE. It is possible that the perceived adverse environmental and health impact of the ARE facility remained strong among the respondents. We can only speculate that the lesser the community knows about the LAMP project, coupled with the negative impacts of the ARE facility, could have created greater influence on the ways people think and accept risk.
The 'Trust' factor which was loaded on the first component consisted mainly of trusting the operators. Half of the respondents believed that the operators can be trusted, and they believed that the people operating the facility has the knowledge and skill to ensure public safety and that they are capable of cleaning the contaminated area. However, there was no doubt in the respondents' mind (65 %) that the company is not going to share information with the public. This was highlighted in the PSC report where the committee viewed that there was lack of clarification on risk communication and the importance of public participation in decision-making, especially projects that have an impact on health. The public should have access to complete and accurate information on the project to be carried out to avoid any confusion and speculations (PSC report 2012). In fact, the public has questioned why the federal government, the state government, and the Lynas operator had kept the public out during the early stage of its development. There was lack of trust/confidence on the government in taking care of the environment (as seen in component 3). In this study, only 19 % thought the government has taken aggressive action in protecting the environment, while 51 % said medium action, 21 % said little action, and 7 % said no action at all. It is unfortunate that this study only posed one question, and we felt that it is not enough to measure trust in government. Other researchers have asked various questions to measure government trust: for example, 'The explanation and response by the Japanese government to the nuclear power plant accident and radioactive contamination was reliable', 'The Japanese government has been taking a tough approach to various matters accompanying the nuclear power plant accident' (Honda et al. 2014) , 'I trust the federal agencies to oversee health and safety at the site', and 'I trust my state government to communicate information to the community' (Greenberg 2009) . Although there are no other studies on acceptance of the RE industry, results from this study can still be compared to studies on other socio-technical risky development, such as nuclear facilities and its related activities. While the Malaysian public knows RE industry is not the same as nuclear industry, it does not exclude comparing with nuclear studies because both shared similar public impression, such as 'radioactive wastes', 'radiation', 'cancer', 'death', and 'pollution'.
The second component consists of the individual and societal benefits. The results show that respondents were divided and were not sure of the importance of RE industry both at individual and societal level. On individual benefit, it was 46 % not beneficial and 37 % beneficial, while on personal importance it was 43 % not important and 38 % importance. The opposite responses were observed for future benefit (32 % not beneficial vs. 44 % beneficial), while equal distributions were observed for societal benefit (42 % for both). Some efforts were made by the mainstream newspaper to educate the public by giving the facts about the RE elements and its abundance in modern electronic gadgets. We did not, however, examine to what extent the public knew that most of the gadgets that they encountered contain RE elements.
Finally, another element of fear (as shown in component 5) is the respondents' worry about possible leakage from the storage facility and hence resulted in contamination of surrounding areas. The significant variation observed was because most of the respondents said that they were worried. In the PSC report, among issues that were raised was about the safety of the Residue Storage Facility (RSF), such as the RSF was built in a swampy area. There were concerns over the risk of leakage as the liner plastic used by LAMP was thin which could potentially lead to groundwater and river water contamination (PSC report 2012). The worry on waste storage that existed in Greenberg et al. (2007) and Gallardo and Aoki (2012) studies was evident. Greenberg et al. (2007) reported that residents living nearby the nuclear weapon sites in the USA were worried about the negative effects, such as threats to water supply; the disturbed buried waste will cause more damage to the environment, workers' exposure, and transportation accidents. The residents thought that the government had not done enough to protect the environment, and this factor was a strong determinant of worry. In one Japanese study on the siting of a geological disposal of radioactive wastes (Gallardo and Aoki 2012) , there was a strong concern on pollution due to possible leakage, distrust in government, and people who were not willing to accept the repository if located near their place of residence (NIMBY). All these factors were expected to heighten fear after the 2011 Tohoku earthquake and tsunami and the Fukushima nuclear meltdown. Findings from this study showed that, given the choice, the respondents overwhelmingly said that they did not want to live near the LAMP facility.
In terms of predictors of risk, this study revealed that perceived benefits, education level, and gender were the most powerful variables predicting risk acceptance, more powerful than distance, lack of confidence in government, and 'Fear and Trust' factor. Again, the host community responses to the LAMP project shared some similarities and differences to responses to nuclear facilities elsewhere. Huang et al. (2010 Huang et al. ( , 2013 reported that the strongest predictive factors of the public acceptance of a technical risk in China were knowledge (personal knowledge of respondents about the industry), perceived benefits (immediacy and benefit), perceived effects (social effect and dread), and trust (controllability and trust in government). A study by He (2014) showed that the distance to the nuclear power plant, educational level, and to a lesser extent income levels and Communist Party membership played important roles in public understanding of the nuclear power and its risks. They found that respondents with higher educational level, higher income, living farther from the nuclear facilities, and being a party member were associated with higher knowledge levels on nuclear power and its risks.
In terms of gender, our results showed that men were more acceptable of the risk which is in accordance with studies that reported men exercised less precautionary attitude than women (Sjöberg 2009 ) and reported greater risk tolerance (Greenberg 2009; Mah et al. 2014; Krause et al. 2014) . However, further exploration on both gender effect and proximity to the hazard reduced the gender gap. The researchers hypothesized that living with the risk led to everyday risk familiarity and conditioned men and women to that particular risk; hence, their tolerance scores would converge (Greenberg and Schneider 1995; Weiner et al. 2013 ). In the USA, studies have shown erosion of public trust of government in managing potentially hazardous facilities. The lower confidence in government increased perceived risk, hence, less support for those facilities (Jenkins-Smith et al. 2011) . For people living with the nuclear risk in the UK, nuclear power is regarded as safe and clean which was partly shaped by economic and political factors. The community which accepted the nuclear power perceived it as 'Beneficial and Safe', while those who rejected perceived it as 'Threat and Distrust' (Venables et al. 2009 ). Safety was associated with moderate trust (familiarity, reliability, and competence) of the local power station staff. Distrust was associated with openness, honesty, and integrity of the nuclear industry but not the government or environmental agency. However, cost with regard to safety issues outweighed benefits. The 'ambivalent' group represented the view of 'positive support' for the nuclear policy but were not sure of whom to trust. Visschers and Siegriest (2013) found that the nuclear accident in Fukushima resulted in a more negative perception of nuclear power. The perceived benefits and trust decreased, while the perceived risks increased; hence, the acceptance of nuclear power plants decreased. Over time, despite the Fukushima disaster, the people in Switzerland still consider benefit as a strong determinant of acceptance. People are more willing to accept the risk in return for nuclear power benefit and for betterment of the economy. Besides benefits, some studies showed that affective images were shown to influence the decision to accepting/rejecting nuclear facilities. The nuclear opponents associated it with negative concepts, such as radioactivity, accidents, and negative consequences (health and environment) which emphasized the influence 'dreaded' and 'unknown' risk attributes. While the proponents painted positives concepts, such as beneficial energy, necessity, viable, and safe technology (Keller et al. 2012) .
The 'proximity effect' as found in literature suggested two different patterns. For a new nuclear facility, the level of objection and concern by the host community was high and often associated with factors, such as feelings of uncertainty, distrust, and lack of control. For established facilities, proximity was associated with lower level of concern and greater acceptance which was associated with lack of major industrial accidents, increased familiarity, and possible denying the treats in return for economic and social benefits (Venables et al. 2012) .
In addition to demographic variables, risk perception variables, and distance, other researchers have included other variables in their risk acceptance model. These variables include attitude to nuclear power, policy attitude, and interfering with nature (Sjoberg 2004) ; cost-benefit and political process variables (Chung et al. 2008) ; political beliefs, governmental performance, policy process, and environmental concerns (Jenkins-Smith et al. 2011) ; and trustworthiness and public engagement (Mah et al. 2014) . In future study, we believe that including the above factors will improve our risk acceptance model.
Conclusion
Public acceptance or disapproval of controversial facilities, such as nuclear power plant, nuclear waste repository, and incinerator, has often led to abandonment of the proposed project or failure to operate the facility. In this situation, despite protest from certain nongovernmental groups, the facility has been given a go-ahead by the Malaysian government. This study is among the first to examine local community perception and responses to the presence of a newly erected RE refinery facility and the factors underlying the acceptance of this industry. By focusing on how socio-demographic differences might impact on the acceptance of RE industry, this research highlighted fears of specific groups living in proximity and factors influencing acceptance (or lack of). In-depth analysis of the community responses to the acceptance of the RE processing facility presented wide range of responses, which include perception, worries, attitude, perceived benefits, trust, and support for the LAMP project. From this study, there was no clear evidence of both strong support and strong opposition to this project because two conflicting groups were equally distributed, 41.36 % (for) and 41.62 % (against). Although there was no clear majority view, there was the third group (the so-called undecided group) that made up 17.03 % of total respondents. Six factors were significant predictors of risk acceptance: gender, education status, distance of place of residence, Factor 1 (variables-perception of safety, concern of effects and trust in the operators), Factor 2 (variables-social and individual benefits), and Factor 3 (variables-no confidence in government). Trust in the Lynas operators was associated with reliability and expertise but not in their openness in information sharing with public. It is hoped that the findings from this survey will give insights on local understanding, belief, and concern that will shape their perception and conceptualization of its risk irrespective of their public support or opposition. This study clearly suggests that there was lack of confidence in government protecting the environment which has lead to eroding support from the community and decreasing public acceptance. Factors discussed in this study should be captured by the relevant government agencies in order to guide them pursuing further expansion of RE industry. The scope of this study is limited to the local community responses during the Temporary Operating Licence period. Given that the Lynas has been awarded the Full Operating Stage Licence, further studies will be carried out to examine trend of support (or lack of) over time. This study contributes to the literature on the RE industries, in terms of local community acceptance. A further exploration on acceptance of RE facilities by communities living in other states in Malaysia is underway.
